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A STUDY OF STUDY. B2UtVIOS
IN INQUIRY A!) NONI=Ti bSTTINGS XN BXOTAOY

Pzoblem

It is the purpose of this paper to objectively identify verbal behaviors

observed in inquiry settings and to compare these with the verbal-behaviors

observed in noninqpiry settings. For purposes of this paper, inquiry has been

defined as "a set of activities directed tovards solving an open number of

related problems in which the student has as his principal focus a productive

enterprise leading to increased understanding and applics.tion."1

Population_ and Procedures

The University of Nebraska - Lincoln Teachers College in cooperation with

the Mid-continent Regional Educational Laboratory, Inc., Kansas City, has

conceptualized, developed and tested a staff development program designed for

experienced teachers who are interested in imploving inquiry learning in their

claesrooms. The program is designed to make teachers aware of alternative

skills end strategies of inquiry; to recognize those used in their own class-

rooms; to select, practice, and implement selected strategies; and to plan

instructional activities to develop inquiry behaviors in students.

The population for this study included ten BSCS teachers who had enrolled

for two semesters in this Instructional Staff Development (MD) Program in

Inquiry for university credit. These biology teachers taught in the Omaha

1

InquimAjectives in the Toecbi.n of Biolea, Richard M. Dingman,
Editor, Muse; City: Mid-continent Regional Educational Labsrutory,
September, 190, p. 1. ,
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and litacoln, Nebraska, area schools. Two trainer° who were also classroom bioleei

teeehers conducted the program after ywcipatine in a workshop designed to

prepare trainers.

The instructional treatment inclIuded six components or 4.mits of study in

fifteen instructional sessions and five microteaching sesoions. Each perticipaUve

teacher was videotaped in one randomly selected clan before and after instruction

in the ISD prceram. Verbalized behaviors were coded from the videotaped observe.

ations using the fever It_latam Analysis Instrument. Coders were consistent in

the identification of categories of behavior at the 90 percent level.

Research Dints

The "Self-pairing" of observations technique vas used with measurement of

the same individuals before and after treatment. This technique reduces

extraneous influences on the variable being meaeured. That is, pairing reduces

the effect of subjeet-to.subject

To compute t for paired samples, the paired difference variable

D = Xi - X2 is formed. D is normally Mr tributed with man (. Toe

sample mean and variance a' and ad
2
are computed, then:

t=

X31 x2
fe the ecomriance between X and X2

n - 1

df = n 1 where n is the number of pairs, end

812 2
81 + s22 Xi X2 ) /

1Statiotical cka e for the Social Seiencee: date Manual,
Norman 11.1r57-era17

Pa;

41 faa-trp niOrgraliErtater$ Witai giv of
Chicago, Reltisod April 1972.



N!!ertotton of the Inntrumont

The Revised Insolu System
1
is an observational instrument designed

to simultaneously record three kinds or vozhal behavior iu three respective

columns' (See Figure 1.)

(a) Column One: Categories one through ten identify the verbal influence
behaviors as defined by the ton categories of Flanders
Interaction Analysis.

Categories one throng): sevenlidOtify the verbal
influence behaviors used by students and defined
as being analogous to the seven categories of
teather behavior as defined by Flanders Inter-
action Analysis.-

) Column Three: Categoriee one through nine ielentify verbalized imnirY
and noninquiry behaviors.

When this instrument vas applied, a three-digit code was recorded every

three seconds or with every behavior change, whichever occurred first. When the

tencher was talking, the appropriate code was recorded in Column One, zero in

Column Two (unless it was a decision), and the appropriate inquiry or neninquiry

code in Column Three. For example, a teacher's factual question would be coded

401. If a student was speaking, an "6" or "9" vas coled for ColuTn'One, the

appropriate categ.A7 vas recorded fo../.. Columns Two and Three. For example, a

student initiating a question about procedures would be recorded as 946.

Silence or confusion 'was ruled as 100.

11.17,1.100117M.,=1.111

anis inatrument vas designed with input from the following: "The
Inquiry Analysis System," Corr ovnt III: Inquitl Behaviors, John E. LUX)
et. al., July 1972, Copyright 1972 by Mid-continent Regional Efteational tabor4tor;
Inc. '0. H318-1 to 11308-4; "Cognitive Operations Monitored in the Classroom,"
11,91,ordirtTaleher aid Pupil verbal Inouir Behaviors is thy qUes.room, a technical
mtuii for "observers, Jelin n.-Aadegil and-Matto M. Bing 60 Octobor 1969,
Copyright 1969 by Matt; and Inqg Ob et a in thp litaeblog of bioloax,
Bteberd M. tingmen, Editor, Copyrf t,19 9 by Me and_the Rologial sdienoes
Currioulum Study.
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ItImotheees

It was hypothesized that after instruction in the ISD program:

1. Teachers would use more indindot (Column I, Categories 1 through 4) than

direct (Column I, Categoriee 5 through 7) verbal influence behaviors.

2. Students would use a greater variety ofverbal behaviors (Column II,

CategoTies 8 and 9 compared to Categories 1 through 7).

3. atidents would use a greater variety Of verbal behaviors (Oluma rt,

Categories 1 through 7).

The mean percentage of time used for verbalizing decisions would ins me

(Column II, Category 8).

5. Students would increase their use of indirect venal influence behaviors

( Column II, Categories 1 through 4).

6. The total percentage of time verhalizing inquiry behaviors (excluding the

category of "factual data") would increase (Column III, Categories 2 through 9).

ResultsOMM.100.

Results in terms of the mean percentages of time speot'in the verbal

behaviors identified in Columns I, II and XIX of the Revieed InglitzAnalnie

System are reported in this cectton.

Table I repovto the rean poreentegee of time spent in behavior° identified

by Column I categories. Data indicate tiwt the teacher talk categories of

"reinforcement /humor" (2), "uoe of student ideas" (3), "questions" (4), and

"information-giving" (5) decreased at the .001 level of significance.

Category 7, "criticizes/justifies authority" also decreased at the .05

level of significance. The mean percentages of teacher categories of

"accepting feelings" (1) and "direction.giving" (6) did not change Significantly.
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Category 8, "student response", decreased significantly at the .001 level

while category 9, "student initiated tank ", increased from a mean of 18.70 percent

to a mean of 76.04 percent.

The mean percentage of indirect teacher behaviere was 34.47 percent before

instruction and 18.29 tercent after instruction. Direct teacher behaviors

decreased from 46.43 percent to 5.42 percent.

Table II reports means, standard deviation's and significance levels of

changer, for the categories of student verbal behaviors and of student and teacher

decisions. All categories of student verbal behaviors increased after instruction.

Category 2, "Student reirfc....cement/humor"; category 4, "student questions"; and

category 5, "student gives information increased at the .001 level of sivificance

Category 6, "student gives directions" increaced at the .01 level while category

7, "student criticizes/justifies authority" increased at the .05 level. Category

1, "student accepts/expresses feelings" and category "student uses ideas of

others" also increased from no occurrence before instruction to means of 4.89

percent and 2.00 percent respectively.

The mean percentage of student indirect verbal behaviors was 1.73 percent

before instruction and 27.78 percent after instruction. Direct student behaviors

decreased from 16.99 percent to 11.29 percent.

Mean percentage of time that decision° (Column II, Category 8) were

verbalized, did not change significantly.

Table III reports the mean percentages of time spent in the specific inquiry

behaviors identified in Column III categories. Total time using inquiry behaviors

excluding "factual data" increased from a mean of 20.68 percent to 40.35 percept.

The verbalization of "factual data", category li decreased significantly at the

.05 level from a mean Of 65.00 per4ont tol mean of 3208 percent. SignificAnb

chums occurred in the behaviore of "ans4sio, interpretation, and identifying

relattons4ps", category elat_ths_.10, love]. and in,"proceduree, category :6, pt,
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the .05 level. While other verbalized inquiry behavior categorieo did rot

change significantly, it should be noted that the proportion of student tslh

significantly increased (ceo Table I) indicating that use of inquiry behaviors

by. students increased while teacher use of the behaviors decreaead.

1. Hypothesis one was accepted with indirect teacher behaviors decreasing

from a mean of 34.47 percent to a mean of 18.29 percent after instruction while

direct teacher behaviors decreased from a mean of 46.43 percent to a neon of

5.42 percent.

2. Hypothesis two was accepted with the total percentage of student talk

inereaeing from a mean of 18.70 percent before instruction to a mean of 76.04

percent after instruction.

3. Hypothesis three was accepted with five student talk categories being

used before instruction and seven student categories being used after instruction.

All categories of student talk increased after instruction.

4. Hypothesis o-four wee rejected clv::e the percentage of time for veelal-

izing deeisions did not change significant)y.

5. Vypahesto five won accepted vith student indirect beJaavtors increasing

from a :teen of 1.73 percent before instruction to a mean of 27.78 percent after

instruction.

6. hypothesis six was accepted with the mean percentage of all inquiry be-

haviors (excluding "factual data" increasing from 20.68 percent before inetiguet-

ion to 40.35 percent after instruction.


